Abstract. We describe a monoclonal antibody (Mab), VI, specific for Leishmania (Leishmania) venezuelensis. Previous Mabs and DNA probes were not specific for this parasite, and so it was not directly possible to distinguish L. (L.) venezuelensis from other Leishmania species. Immunofluorescent staining using Mabs mar be performed on very few parasites, whereas other methods of identification usually require far greater numbers of organisms. L. (L.) venezuelensis frequently dies on subculture. Mab VI can be used to identify this parasite by indirect immunofluorescence and radioimmunoassay.
Production o/ Mabs
Leishmania are parasitic protozoa which cause visceral, cutaneous, diffuse cutaneous, and mucocutaneous leishmaniasis.l-S Identification of these parasites is necessary for clínica! diagnosis and epidemiological studies. For many years, the identification of Leishmania depended on clinical manifestations in humans, epidemiology, morphology, and geographical distribution,6 as well as biological characteristics such as their growth in hamsters, in vitro, or in the gut ofsand flies. 4 Identification based on these criteria alone is not sufficiently sensitive. Biochemical techniques, such as isoenzyme electrophoresis,7-lo DNA analysis,ll-14 and monoclonal antibodies (Mabs),1S-19 provide more precise methods of identification.
Leishmania (Leishmania) venezuelensis, originally described by Bonfante-Garrido!O causes single and multiple cutaneous lesions. It is related to other parasites ofthe mexicana complex; however, in contrast to other members of this group, it is difficult to maintain in axenic culture after isolation and frequently dies on subcultur- (L.) venezuelensis (MHOM/VE/74/PM-H3). Four days prior to fusion, mice were boosted sc(100 JLg protein) and ip (100 JLg protein) with the same membrane mixture without adjuvant.
MATERIALS AND METHODS

Culture o/ parasites
AlI strains Iisted in Table 1 were maintained on blood agar slants at 24°C22 with an overlay of Schneider's Drosophila medium containing 10% 453 at 4OC. Immunized mouse serum diluted 1 :20 and NS-l cell culture supematants were used as positive and negative controls, respectively. Assay plates were washed 5 times with assar buffer and then incubated for 1 hr on ice with 1251-labeled affinity purified rabbit F(ab')2 anti-mouse IgG diluted in assar buffer (2 x l05 cpm/well). The plates were washed 5 times as before, dried, and counted using a Packard Auto-gamma counter.
Binding ratios of the Mabs were calculated as (cpm bound after incubation with Mab-containing supematants)/(cpm bound after incubation with NS-l supematants).
Mabs previously raised against L. (L.) tropica andL. (L.) major(Tl, T2, T3, T4, T7, and TIO)29 were used in a cross panel.
Western blotting technique
Membrane preparations were sonicated before electrophoresis on SDS-PAGE gels.3O The membrane proteins were transferred from the gels to nitrocellulose paper (0.45 JJ.m; Schleicher and Schuell, Keene, NH) according to the method of Towbin and others.31 The nitrocellulose was blocked for 2 hr at room temperature with quench buffer (PBS containing 3% non-fat dried milk)32 and then cut fito strips. Each strip was incubated with culture supematants containing Mab diluted 1:3 in quench buffer ovemight at 4°C. Mab XLIV-2E9-E7 (LI), which reacts with alI Leishmania, T. cruzi, and Endotrypanum strains, was used as a positive controlo The nitrocelIulose strips were washed 4 times in quench buffer, probed with 1251-labeled rabbit F(ab'h anti-mouse 19 (2 x 105 cpm/ml, I hr at room temperature), and washed again 4 times in quench buffer. The strips were air-dried and exposed for autoradiography.
Spleen cells, isolated from an immunized mouse, were fused with NS-l cells in a ratio of 10:1 according to the method ofKohler and Milstein27 as modified by Kennett and others.28 Radioimmunoassay A radioimmunoassay, modified from the method previously described, was used to screen for Mabs.IS Membrane preparations were sonicated, diluted in PBS (100 Jl,g protein/ml), and dispensed into polyvinylchloride microtiter plates (50 Jl,l/well). Plates were incubated overnight at 4°C ando then washed 5 times with assar buffer (PBS containing 2% FCS and 0.02% NaN3); the final wash was left in the wells for at least 1 hr at 4°C to block remaining binding sites not occupied by antigen. Culture medium supernatants to be screened were incubated in wells overnight I ndirect immunofluorescence Promastigotes were harvested in mid-to latelogarithmic phase of growth, washed, and resuspended in PBS. Washed parasites were air-dried onto multispot slides and either used immediately or fixed in cold acetone for 10 mio, dried, and stored frozen (-20°C). Slides were rehydrated in PBS for 5 mio, decanted, and incubated for 10 mio with PBS containing 5% FCS (PBS-FCS). The PBS-FCS was decanted and the slides were incubated for 20 mio with either cell culture supernatants, ascites, or PBS-FCS (negative control). The slides were then washed 4 times with PBS-FCS and incubated with a 1:75 dilution of ftuorescein-conjugated rabbit anti-mouse Ig for 10 mio (Antibodies Incorporated, Davis, CA). Finally the washed slides were air-dried and mounted in 3% n-propyl gallate in a 9: 1 ratio of g1ycerol:phosphate buffer (0.1 M, pH 7.8).
RESULTS
Preliminary and immunofluorescence screening
Culture medium supematants were initially screened by radioimmunoassay against membrane preparations of L. 
Western blots
Westem blots revealed that the VI Mab recognized a complex ofhigh molecular mass components. Nine bands could be identified on Westem blots when probed against MHOM/VE/74/ PM-H3 membranes (Fig. 2) 
Antibody isotype determination
The isotype of the VI Mab was determined to be IgGl. DNA probe techniques can distinguish between Leishmania at the subgenus leveI, but identification ofthe species using these methods has, in general, proved difficult due to lack of specificity. There have been reports of the development of Leishmania species-specific DNA markers;41-43 however, there is no DNA probe available to distinguish L. (L.) venezuelensis from other species of Leishmania. Isoenzymes are excellent for distinguishing different species of Leishmania, but large numbers of parasites are required. Other methods of identification also require large numbers of organisms, and so the parasite has to be isolated and propagated in vitro. This is often unsuccessful for L. (L.) venezuelensis, which does not grow well in axenic culture.
